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^>7l *fl2: ^§HS, <?>^ 0 1 ^Mr^I, 

[tflJEH]" " ' ~ * ' 

£ 1 
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elf- °1*> #*l-g- *\}2i ^{METHOD OF PREPARING POSITIVE ACTIVE 

MATERIAL FOR LITHIUM SECONDARY BATTERY} 

£ 2^ alJEofl^ rnj-sf *flS£ ##^5] Jf-^ uj-Bj-vfl ziefl^. 

^>7fl^ ^ ^ #3^<>1 ^ ^ el# <>1*}- 

Slf" °l*r #*1tt 2]# °l£r^ <>] Ei ^ 3] o],g( i nt ercalati on) ^ ^E^^M^ 
(deintercalationH 7}^ -§-H-g- -g-^- ^ <£-^o.5. A]-g- %7] <y=^4 -§-^- a>o] 
°fl s^f" o]^-o] -fM ^8flo« £^ #«fl^-§- , 

14-4 
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#-8-41 SJSH ^7l^ o\)xjx)^ $$$±t±. 

o]e^ o]*> ^( a node) ^oj a}^ 7 ]s. is}SXSL 

S(dendrite)7]- ^U] ^ ^ s.^-o) jfl^o] ^tf. o]<2}. 

*M*l"7l ^fH, ^ ^ ^ 7 ]^ A^^g. o.^^^ 7^^ S s^ol^g. a>o>s.ol7l 

s]fl- ol^j- ^^-( cathode) o]^.^ aj-oJjej. Tg.^ 7 p=-*}- 

^ ^^(chalcogenide) AS ;~ tfla^ LiCo0 2 ^\ 

S^S^] f LiMn 2 04, LiMn0 2 -g-^ , LiNi0 2 , LiNi!- x Co x 02 (0<X<1) M^Tjl ^ 

^7} ^ LiCo0 2 ^ ^ >g£*IM io-2~i s/cm 

SonyA)- ^o)]a-^ aJ-^s}.^ aI^^ji tfls.*joi §#^ol4. zie^uj- ^7] ia^ 

1=3] Co s]^ o.^ olsfl h)# c^oj oiuf. tc^h LiMn 2 0 4) 

LiMn0 2 -g-S] Mn3l t^ja^ ^ ( _2.<*£. *\JL, ^^ 

^ °J:^°1 4-^}^ SIAl}, -g-*fM ^ ^^o) fltj.. 2^, LiNi0 2 

^ #7]# ^ # 7># M}x$ t 7H> ^ -g-^q ^] M.^M. 
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<io> 2)^1^, m-^o) -f^uf, a]^ Co^l ^ «*>7l ^sfl Co 

# Li x C Ol - x - y M y 0 2 ^3 ^ ^ AVSj-l-ol o^sqji oic}. ziBiM- Co^ 

4,770,960 £.). 

<n> u]^- Co* «*]-Jl*> 7>^^o]i^ ^^*V Ni MnTfl -S-Sj-g-i- 

i^-SH Co 711 ^ ^* 5fe °1*> f^^^^^R 

*1] 5,429,890 3D ZLeiq- ^ ^ ^>s}-# ^-^-^^^ ^ 

^JL*} 7l^^- 3)-^] — -• • — • 

<i2> £-*fl3* n^}7] ^t!r 53 AS^, -g- HV^o^ S-^^ JL 

^ ^ 13 -f^ai, -g-^s. ^ ^ 2Hr <>1*> 

<13> ^<J] rf-E- ^-^-gr ^13^ ^ ^1^1- ^ $Xrr 5l# °1*> 

^7] ^#<H1 |7Hfb ^<H^1 ^ 1^5)*Hir 

<15> o)§> ^ o. ^AJI^Tfl ^^VcJ-. 
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<16> e}f- o)*} ^HA^ c£=l ^>-§-Sl^ ^^^1 ^£j-§-£: -g-^ 

-S, ^-o>^^o. s oi«fl ^« 0 ># 32 o>^^o] q-»E Tg-^o] oi 

-S, ##31 ^Sl-l-^r ^ ^ 13 -f^VM-, -g-fM cf^ol 

5^. ^Bi^ M^^l ^>2}-#^ ##31 -t>5}-#^ ^tfiS. °l-g-*H, 

<i7> tg^s] ^ oj*} #*]-g- #^ ^i, e)f- q^Tll aV2)-# 

^ ##31 #:£J-## e)# q^Ti] ^rs)-#^; elf- ##t11 

z\ uzf^S A>-8-^t|-. ^, e]f-~u|2S7)l ^sf-l-^l ^-^#-^31 ^Vsl-l-^- -^^til7>- 

1 ^i^Voi elf- q^Til ^sj-l-ol elf- ##7}] ^l-^ -g-^ ^ 

^^r <$<L£. A>-g-^, -g-^o] ^^>£l^ &*\}^°) $X^. 33" a]-^-2js>7ll^, ^€ 

31 elf- ##711 ^s}- ^ wl^r-i: 90 ^*1 60 : 10 tfl*l 40 f^fcS. ^-nf. 

<18> ^"71 e|f- q^Tll ^>^-#S^ LixNii-y-zCoyM^CM^r #°l^r, 0 < x < 1.3, 0 < 
z < 0.5, y + z < D-g: A>-g-^r ^ 5tU, #7l ##7fl *tS*#3.*r Li x Mn 2 0 4 (0 < x < 

1.3)1- ^-g-^a- ^ 5^. 

<i9> elf- qsg^i elf- ##711 ^^-#^1 ^*MI1- ^7>*bcf. ^^1^1 

^7>^ ^-71 f^s} 0.5 ifl*l 1 w>^-^^>7ll^ 0.5 vfl*) 0.8 

^4. ^l^Ml U^ilS e)f- o|^> AV-g-s]^ o^tt)^ ^ 

l^lr ^71 Slf- qsgTfl ^1-54 elf- ##711 ^>2l-l- 0 l ^Sl-Tfl 
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^, ^-i- S^tf. 

<20> o}o^ ( <gc^^l <1^&|1- ^Al^l-cf. <l^s^ 200 ifl*l 500°C«fl^ 

^l*Rr ?A°) «>^s>cf. f£7} 200 V cl^o] ^ o.^ ^aMl7> cori, ^. 

oiji ( 500 °C1- S^SRf ^ ^^-o] o^q. 

* ##31 #S*#<>1 5«Js»H Sll^, ^<HH fl^s^l ^-gr ^ 

<22> o}9\. £o) o]^> ^ajs. <£^g. ^fl^Rr °] -g- 

o>ofl o]n] 1=13 <£3^ ZL cfla^o] wj-a^ ofls. ^ 4^ 

^ l-e^l^*^ ^ ^^Ml ^ ^Hll^ll-^, 1-^ ^ 5L$.*\) 

#71 #5^ S^#^r Al JE<^ ^ ^ ^^H, Ifsfo) 
60~70//m7> ^, ?i *l]2:tH=h 

<23> ol^l- af^tl: ^]ofl ^ tiling!- 7)*mr).. z>}7]i& ^Hi=r 

<24> (^A]ofl 1) 
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<25> Lio.98Nio.82Coo.1sO2 Lii. 05 Mn 2 0 4 90 : 10 ^*g=%2) ^ «]-§-.§. -B-^- 

°fl>*1 & M^r ^, ±-^91 O.Olg^l ^^(#3*1^331 #^e}o] = , i.30d4/g)» 
A. ^7) ^#^r 300t:^^ *H 51* °1*> #1-^ ^I2:*>5a 

<26> ff^/£^^l(oHlt^! ^-^ ( 62.5m7g)/^^MK#£)til^e)^ sj=l_£ 

1.30d6/g)=94/3/3^ ^Tfl til-frs. ^ N-^l^-2-s11-a)=- -ff-7l -g-nflofl 4=. 

^ ^l^-g- ^s^^cf. o) Al 5£<a $H -SUSM ^ 

^Bfls ^ ^(60/^1, 5£<U S^) 135°C -£-£-<HH 3*1 # oj^- j£ =S|)>$J^ 

- - afl^N-Si^. • o)6]tf t ^(glove-box)- ^H- -511- ^-i-tfl^s.- - 

<27> (^A]ofl 2) 

<28> Li 0 .98Nio.82Coo.i80 2 Lii. 05 Mn 2 0 4 £-^-ir 80 : 20 #^%^ ^ *]-&g, -frit 

°1M £ 4J£- ^, rfc^Sl O.Olg^ ^^MKl-slwl^^^l #^e}ol^ ; l.30de/g)-I- ^49X 

A. ^"71 300°C°1H ^^s]» *H 3# £*l-g- afla^SI 

<30> (-gAlofl 3) 

<3i> Li 0 .98Nio.82Coo.i80 2 Lii.osMn^ 4 g-lM: 70 : 30 ^ -f^ 

°1M £ 41 O.Olg^l £*M|(#sJw]^E|ia #^e|-ol^, l.30cU>/g)«- 
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A. %7\ ^#-g; 300°ColH «H ^*l-§- 

4. 

<33> (alm^] 1) 

<34> Li 0 .98Nio.82Coo.i80 2 ^2}- Li i.os^O 4 ^-i- 90 : 10 ^ yl^rS -fi-^- 

<35> ##11* ol-g-*>^ >^7l >*UH 134 h o V^ o.^ =70] E).«g£) a} 

# ^is*>s4. " • ' " * * ■ ' 

<36> 2) 

<37> Li x Nii- y - z Co y M z 0 2 -g- 1 ^ Li x Mn 2 0 4 -g-iM: 80 : 20 ^ -frlHH 

Q 4J<H 3# °1*> #*l-§- ^ ^H-^}^. 

<38> ^is^ <#rx ^^o. oj-g-^ # 7 ] ^Alc^l 14 ^^j- WJ-^0. S =70} Ej.<g<£] 

<39> (tilJELo)] 3) 

<40> Li x Nii- y _ z Co y M z 0 2 Li x Mn 2 0 4 70 : 30 #^%^ ^ w)-§:5. -B-1HH 

<41> o]-g-*J.o} ^-71 ^A]c4l ixif « C V^ .2*1 4<gSl 

^ 3*1* *H2^£4. 
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-1- #7}^ ^(^1 ^ ^)^r ^7^1-^4. ^wj-^l 3g 7 Hr 4.3V-3.0V a> 

°HH 0.1O-K).lC(l3), 0.2O+0.2C(3s}), 0.5C~0.5C(103l ) , 1C*->1C( 100^1 )^ 2i#o_ 
^ff-^eM: ^i^H ^o] ^« o >^ 5§7H>^cf. ^£ ^Alofl 2-3 ^ *}M 

<43> IS. 1] 



1 


Ni*|/Mn?l|L«?WbJ 


| -B-^lmAh/gJ 


| ^Ll8mA/g 7|£, VJ 


H| jl 


| 41 *H 2 


| 8/2 


J 179 


| 3.881 


<j> 


| 3 


| 7/3 


| 172 


j 3.889 


o s~ 


| alaofl 2 


1 8/2 


| 169 


j 3.792 




| uljao( 3 


7/3 


j 172 


| 3.839 





<44> 



3. H ^ Qo) t ^x\c% 2-3^1 £x) 7 } h]^] 2-3^1 



<45> 



4**H 1, 3 ^ tiling 1, 30} #1-^^ ol^-^V ^^]^ ^7) ^Hj-^ 
JE 1 ^ S. 2^] zfzj- uf-EfLfl^cf. £ 1 ^ 3E 2ofl M-Bf-vH 534 ^-o], e^f- u)5g^l a>5|. 
#4 3# ##31 9/13. ^^Hl 14 wlHoj) i£) ^-f^ wj-^i .g^ ^o] 

7\ 7]°\ Si 0.1+, J3. Hl#oJ 7/30} ^A]ofl 34 t3l^H<^l 3SJ ^-f°flir 3°] 3 
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1] 

£^-§-ofl ^7]-^ 

2] 

*)1 1 ^1 >8-7l s^JM L i X N i i- y - z Co y M z 02 &°) 

0 < x < 1.3, 0 ^z <0.5, y + z < 1)°] ^ . 

*)] 1 ^<H] SW^, #7l 5l# nj-^-^i av^^. LixMn2 o 4 (o < x < 1.3)91 
[3^8" 4] 

90 ifl*] 60 : 10 vfl^l 40 *f[3~. ^ . 

5] 

*ll 1 ^N &°H, ^-7] <g*)sl ^8r£^ 200 ifl^l 500*0^1 «<J-^. 

14-13 
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IS. 2] 



4.4- 
4.2- 
4.0- 

^ 3.6- 
% 3.4- 
3.2- 
3.0- 
2.8- 



-20 



dlUlOll 3 



UIS Oil 1 
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